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(57) Abstract 



i 



A process for forming a silicon oxide film comprising the step of de- 
positing a thin film of a silanol, a polymer thereof or a siloxane polymer, 
each containing an organic group, on a substrate by exciting a gas contain- 
ing an organosilane or organosiloxane gas and a gas containing H and OH 
on a substrate in a reacti n chamber to cause a reaction in a gas phase or 
on the substrate and the step of removing the organic group from the thin 
film by plasma treatment. Preferably the thin film is formed by repeating 
the depositing step and the removing step in the same chamber and is heat 
treated at a temperature of 450 °C or below. This process provides a good 
insulation film having a flatness comparable to that f an SOG film. 
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^1£©®-eiig-b£#3 z tifi-Z § So LfrL&#$>. 

X it M 

(^1 ©HiiPJ) 

ncllS^HTttx Ml. 2!SK:Iit (RF) 
jR«*M^x R FWJftR* 1 3 . 5 6MHzif 

TE0SR.tfH 2 o*y-x^y^ Efp^^jD^LN * 
ftttB (Vapor) Cl/Tf + y^-C*At«. * fc> 

±9* v- Kffl©*S 1 «x dftk©*'*©?-* yA-^ 

-tRRfffc3fl*7-fB©.Etf**rLT*?«K 5 0 t 

~+ 5 0 OtHBH^i^^, 

u?s TE 0 S SLtt* 4 seem. H z 0$ti:£ 6 0 0 seem 
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(»fiJt 1 : 150) i L v RFHtili^l 3. 5 6MHzi 
«JII8JBI£ 1 8 mfctZo *LT. ^i^fiK*Sfitt«c: 

6 ti&&fls8g ( 5 OnmJ^) % 7 tt *° >> •> >i 3 Va^- 
8KCVD-S i 0 2 I (5 Onrnf) s 9 It 

B9ACStl OTorr-CJBJfc3*fc*>0fcU ^ 3fi«T?tt 

&£©x 9 c V DIg#W0*&®i5 1 l^li^HI 

<S>*l5cfc d C« 9 (89 B) \ RCltE* <5 £ * 7 y £ 1 2 
*<Mt* (H 9 C&tf 9 D ) . 

^©^^tt. f + y/<-fflffic:J;5s £ x /\ c IS ^ "f 5 

So *fc3BE*©K^ (1 OTorr) ftBT'fcU E.^©{g^ (1 
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*C ©te&C-f £ £. Hi 0 IZtfTPb < ^^ttcfc 0 ^Ftl^tt^ 
£$ifttZ>> HI OCilfc^Ol ^^y^-E^l OTo 
rr0ii&0 & -5, M9A£5KLk*>©£0&^£¥iI 

^ftKS-SGHis S x;\#&Sl$ft3 CI £££ oT. 

So 

f- + y A-JE;fr£ 1 0 Torr. RF^l 3. 5 6 M 
Hz. 0 OWs m&ISIK!£ 1 0 am. ^)1>*M®. 

&£7 5H 2 . fi-r-f-UOKitS, iML. H^OR 
F /n* 7 - tt^ ^ * 31 H LT^«fe» 3 0 0 W X 3 0%tibS. 
*LT. h-^;P^M^ 3 7 5 seem. H 2 0£DiSI$3 0 0 
sccmT — £K L- . T E 0 S 2 0 seeing h 7 5 sccm£ T 

n Aiifig ( t # i>* 3 yjSE) tt 3 7 *c t* h 5 . 

zon, mmcDttMiz^^Tt tfttzbwm i it. t 

Ml 1*. TEOS/H 2 O^ftifcl : 2 <D r - ? 
TEOS 3 0 seem. H 2 0 6 0 seem, h— ? 
5 5 0 sccmTM^ Ltz h ©T& & o 
HI 1^6fl*«k-5K:. »*Jfc (TE0S/H 2 0) 
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Tlr>5. £tz, HI 2frbmZ£?U:, fig^U- h B\ 

T E 0 S^MOJiJDi i < SSjfr^ TEOSRI^ 

5 0 sccnJM±^3S:.« iltHSTlt^S. dOBfs tfx^± 

*K TE0SJtiOii'(TE0S/H, 0 fcfcfi ifc © i§ fln ) 
^Eif + y^-mj] ( 1 OTorr) £ £ $ X x\ 

(37*c) <fc0ffiWc«fc9gffi«*ftSfc»£%;t&*u 3x 
ACRf &^#?ft©>h£^S£ft#J£j££ 8k 

;H#!1 1 1 tz^Ltz b®~?&& e mm%mz-£tz t& tit^, 

(H2 OJtlkfl) 

u 1 3 $ © g§ 2 © ir mm iz m l tz r => x -? c v d m. 
a**t«i*0-csb*. m i 3 i 5 ii±spm@. i6K 
TSPmsis nttM^'^f, i8unA (id , 19 



WO 92/12535 



PCT/JP91/01739 



32 

it t-?T:3b& 0 

TEOS 3 0 scciu H 2 0 1 2 0 seen. N z 

2 0 Osccnu 3. 5 6 MHz. 

- 3 0 OWitS. ffil^ IlCA^-ttA'i^lil't^ 
S/;ft3 0 0 WX20%t60Wi«5, * L T , ^ X JH 

lBO^fi-r-f-lON TIME) $20%^ 
mSFalfilL ^ 1 0 nun. ^ + y^~I*JJE;fr£ 1 0 Torri-T 5o 

a yg^fc^©W)JI£ l mmmz-£fcti?<?>%tt&^ 0 1 4 A , 

14B8:*lfct0i«5 (Hl4Attl20t.Hl4B 
« 1 5 0 'CT-fc-S ) . T E 0 S - 0 3 ' Z'J&l&L tzM4tmM± 
©Tfiftt^^tl^. «fc,H14AC*tl20fC 

«si/:^«7x^^ hit 1 o -eit*itf *> 5 i a y$ 

fc%l£««>&tf c: £*<-CSS. 01 4 A. 14 B# s 2 2 

i/ipySS, 2 3 tt&KfcfL 2 4 tt*'J *V a 

y> 25ttr5XvCVD-SiO«Rx 26 «f«|!fett 

»; 3 yM^iIt^§, 

01 3 C^t^I® + V + #XgA 
U (±^Wmi 5 ©?L) ©ffiH£ 8 aSHEC £A*S# 
X(DfiK*8 OtlK (TEOS&UH, Oii«#V-X 
T'$> § tz LT^ 3 ) IZtZt. >> + 7-©l!g§ffiL 

aa^!a> 1 4 . 3i»i««. * - t . * + u 7 t *> 

S N 2 ©$&*£&© 4 0 0 scene** ^ I ©Ji£©i&3§& 
ft 1 1 0cn/g>£S*K *8IHI©S&1IB!#*& 9 !!!#<!:« tK 
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;n*;p*0 1 J$$9®$ISI*< 10m^*a»> 1 ro#0B$IBI 
tz if ^ ~ * (S)3^tt+a7) * § B# ThI £ « 5 . 

3 C £#T-§ «(p C t£mV2> L T IP 5 „ 
ill 3f:Str7X7CVDSI8$fflt\ ^+yA-ft© 

1 0 Torri L „ TE0SjSi^3fl seem. H • "0«M 
£12 0 seem. N 2 4 0 0 seem, R F JUi!lil{£ 1 3 . 

5 6 MHz, R 3 0 0 W N A;PXli&8fc£ 5 0 Hz 

('^^JS«2 0m») , f a-r-f-41 5 X (ON T 
IME : 3rafj>) . £ X &g £ 1 2 0 t t Lt «> i^Cf 
mm$1i>> V 3 ygHfc%0$)B?£iiifI-f So fits 4 5 0 

n 2 ^x#a^ s 3 o $<D&ft-znmmm&-z^mm$ 
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gilffitt. H 1 5 B Cjfct 10 . 5 *0 

gj5 © JiE a # 0 . 6wn^T^7 -^OiiBl^SA^f: 

©»£?tt£llJK#ttB*3*lT^fc*<x ±§B'0. 6;nnTtt 
* 7 7^*4l/t^T«JB±»« L < fcfr^fc. EI 1 5 B 
4i N < ij ^ ij 3 y 2 4 iSJ £ 1 fliu 7* "5 XvCVD-S i 0 2 
12 5 itM S 3 0 OnmT'&So « *^ =frtiJ5&#&£© «BC 

(14 ©Hifefl]) 

m 1 3 C^t7*7 C V Dgl^ffl!^\ T- + y A-ftffl 
JE#£ 1 0 Torr. *x^S««.« 120tiU TEOSS 
1^3 0 seem. H 2 0$tS£ 1 2 0 seem. N 2 4 0 0 

seem. R FJi&ifc£ 13.56 MHz. R F A V ~ £ 3 0 0 W. 

1 0 0 Hz ( 1 0 m#) . r a - -r 4 -£2 0 
% (ON T I ME : 2m#) £U SCO* Osc 

0 2 mWZ 3 0 seem if 3 ifilMUt^fc^'v *7 X^± 
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LfrU o 2 ^gsflnu if u n y^ibfeo^lii L 

fc*#£s kmrio. 5 ^PiTT?^^^ h jt i - 2 ®nm 

S 0 GM<£-0¥*I^tf £ 0 . 5 im\>X 

*ttE'*?^T. 0 2 **X0gA^ + il> N 2 +H 2 
1^4 0 0 seem — ^ iLT. H 2 0 seem ( N 2 ^fi 4 

0 Osccm) 5 0 seem (N 2 J^fi 3 5 Osccm) N i 0 0 seem 
(N 2 }5afi 3 0 Osccm) 1 5 Osccm (N 2 ^12 5 Osccm) % 
2 0 Osccm (N 2 ft* 2 0 Osccm) t$tik£lktz (|07'd 

*9 - y (line & space pattern) T' s ^MTHm* 1 . 0 /mi, 
0. 7 5m, 0. 5wn, 0. 2»i^^T s H 2 

»**TE*C*t,.«t N Ott**-f K (£?L) SL?i 
4>©s xtt#-f K (SIL) 

^1" . 
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H 2 **\ 


1 . 0 
u m 


0. 7 5 
ti m 


0 . 5 
fi m 


0 . 2 
(i m 


0 seem 


O 


O 


O 


O 


5 0 seem 


O 


X 


X 


X 


10 0 seem 


X 


X 


X 


X 



■ fcfc'L. H, fcfcftl 5 Osccm&tf 2 0 0 scc.C *? ^ T 

*i/N±K:att©s i o 2 esMUfcct 

j^^^i?> z titmm^^i^t^ ±mmfrz>t>frz&5iz^ h 2 
comma. o 2 ©^jniPtwiftM©^^^!*-? 

H 2 0£H 2 ^asljni" 
&g£&#f h 2 o + H 2 ©iHtfi^M 

LTH 2 £^b* 2 0 Vol %&T. ^KSl 0 Vol %&T^ 
Sis. *§&HJj£*?^Tfci:> HI 6 ARtfl 6 BCit^ 

y^ADv 3 1 «H 2 0, N 2 «i'©?APx 3 
2 3 3 tttf 
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m 1 3 IZiFt^ft ¥fam (T J - K# v 7)l>) <D7'y % v 

& (R F ) jft**JB*V R FJU&gfctt 1 3 . 5 6MBz$fflO 
5 e TEOS&UH, 0£v-**y*. ffit^£Jni$U 
^fttffll (Vapor) CLT?-+y/f-ciAt«. * fc . 

:Ht.0**^0f + y^-A ©HAP £ t & *k i/ + 7 

3 y h n - ;i/ * £ .£ § § . 

fi^i^fti LT«\ TE 0 S^ji^ 3 0 seem. H z O^fi 
* 1 2 0 seem (fc&MJt 1 • 4) tL. *+ , jr#XHtN 2 
£ 4 0 0 sccmlBjIltCjJli-f o ^ LTv RFRI»R*1'3. 5 6 
MHzs RF/n*7-* 3 0 0 W-CA>xfS8TBfi$-fr^ 
^^ft^HH^l 0m#, fi-r-<-$2 0% (ON T 
I M E : 2 mfj>) s VSI8!Hi£ 1 0 mm. Sj£Sft©EA* 1 
0 Torr N *f X^fflK* 1 2 0 t i 1 1 , 

N 2 4 0 0 sccm s R FJflttft£-l 3 . 5 6 MHz. RF 

3 0 0 W-caBWefllfi;**. MRU* 1 0 mm. 
5lS$ft©EA*l. 5 Torr. £ X 1 2 0tit« o 
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IB © 7' 5 X *? T Z 0 $ X ;\ £ 7* 7 X v 4j C 3 0#S8l 
fztZh\ 2 v v 2 0fi£&& < ^ y 3 y&#$|0$l 3 5 
#03rtg$#«SK*)8k^ft (FTIRC«fc*HtBKKJ£W: 
$113 6 T'^-T^iC^^Lfe (H 1 7 A) . 

7 (0 l 7 B T tt 6 00» 0 ig 

£1ff £*S«1^0 'J ^ y 0HM 3 7 < 

( 1 0 0 0 n«iP;±) J&l&t&ZbtfUSZ (111 7 B) . 

(§§6 ©HifeflJ) 

11 3CitCVDittv T E 0 S if $ 3 0 scchk H 2 
O^ii 1 2 0 sccbu N 2 ift£ 4 0 0 sccnu JEE^J^ 1 0 To 
rr. R ?mWL%L* 13.56 MHz. RFa'7-^ 3 0 0 W N 

M i 8 A0$n < . i/ »; 3 yg& 4Hcbps gi (KB 

6 0 0 nn) 4 2 ^®J:C7/I/^ iHE«A7- 

y (^$500 nm) 43 iifiCr5XvCV 
DS-C|(SiO ? I(i)? 3 0 0 nB) 44 Zj&f&Ltzb® 
ZTi&tbs CtltrTEOS-H 2 Or^XvCVDltf 

1 8B-1 8 FCif, Hi 8BCl^§i^ 

-So LfrLo 150 TC±# 018C 
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¥ffitt*<frS*)tfTl/T^*. KT\ 1 5 0 X 

Tf-jEC ^XJH&jgfc 1 0 0 Hz 1 0 ms) 

T/N'^X^lii: L-n f i "~ t -f ~ (ON Time) $50%, 40 
%x 30%i<g<tT^<<i:.I118D,|1118E, 18F 

Cl^tlSiCs T a 4 - 0 $ ^ IZ O *l T M © ¥ *I 14 # 

0. 5 m7Xt^ hib 1 - 2 8*©'** - V nj. 

^ fee 

H2 oc, «^it^©m©^33-#f*§m$^t. Mmmmm 
4>mm (to i^^^^-^f (dta)'u, nt&tt&w&ig 
6 o Tc-c*tt»fi % i 5 o *c ® 

UliStSSE 1 5 Ottfa-f-i-3 0 %©;n*;ux£$| 

1 0 0Hz) -CfSfcRT. ^fft^ 2 5 0TC# 

j£-c»^^»*<Baife$nT^€ ©?> Ji 4> ©=£##©& a, £ 

H2 0*x D T A©||*tt 6 G t Tigftf6S3#fcKEo 
11 2 1 £ £S (2 5 TC ) , /N'/i/Xfa-irv ■ 3 

o % {*)\<7,mwLWt i o ohz) z<&tzm<D&?mftiiiZ, w 
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@2 2 As 2 2 B Cl6 ©lIi0$D < $1 © ^iRSS^ 

&tfx y^itt^^t. Rit**if*i6 or, 120 1. 

i 5 o t 'cmw.^m lx&$, Ltzbcb'Zh & c momumm 

ttSE«HiF*ffl^TN, #B!m*2 5O'Ci4OOt0i 

Ktt«E*s«F. n 2 nit 25ot?i niau 4 0 0 X 
ti^nnis o. 5 %h FtimtTaosEixfc. 

JRtt*tt5 0%s I yf^IIttl 5 0 Onm/#m±£v 
MSgS 0 GR£Jfc*«T;*S^„ N 2 ^S^t 450 

ts 3 0^©^&a*L^iR«SOGR©iRfflJptt2 3. 1 
% N Iyfy^II^l 2 Onn/min 

ZZH, x v * Vtf Is- h Zm-kZ-t&^&t Us H 2 

o r 7 xvci HSU*. H 2 3 A©$D < N 

T E 0 S tSS 3 0 seem, H 2 0 Jfc* 1 2 0 sccni, N 2 4 
OOsccib, 13. 5 6 MHz, 3 0 0 W -C&»5S3I^ E# tt 1 
0 Torr. fiffitt 6 0 *C TJftfcLfc*** v h 7*U- h± (1 
50ts N 2 HfflM) t?2^|'<-^ U H 2 0 7*7 X7| 
a^^Hilnl-*©^ * yA-fiT{T^:ls 2 5 0 *C t 4 0 
0 *C T*& 2 #ISI©i£BE7 ( 1 Torr, H 2 O^El 

0 0%) SJILfco H 2 Or? Xv&a*tttts 1 5 0 t , 

1 Torr, H 2 0#E 10 0%, 13. 56 MHz, lOOWi 
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X v * y ? h 3 B IZTFto £ H 2 0 7*7 

X^&S£fr^T^fc^ft!$£Jt^&&ft<!: X y * y ^ ^ 

- h #S < « T^S <!: £ *> Jgm®0 5 0 -70 nafgg 

H24fcU 15 0*C, 1 0 Torr-CT E 0 S jtfi 3 0 seen. 
H 2 0«* 1 2 Osccro. N 2 ffil 4 0 0 seem. T*. 13. 5 
6 MHz. 3 0 0 WT/<*X»|U ^ ;p X & ft ft JU & & 1 0 
0 Hzr a ~t 4 - 3 0 %(0N Tine 3ms) £ L T . 5 

ftx ±ie®H 2 orsxvj&g* i #ifflH££ $ &e 2 

5 0 'C&tf 4 0 0 TT!li&&gL 

7,^9 h;i/-C*S 0 H 2 Or^Xv^aTR^OWftJfR^^ 
% A- i* IK < Sott'S CL £ *<B » ^5. 

rntX^i^litCi (Repeat Process) 
£tS#-fc. 025Cn Repeat Process®^ — 
^r^^^t. 15 0*C, 1 OTorr, 13. 5 6 MHz, 3 0 
0 W N /N'/PXjf 1 0 0 Hz. 0%t|il 
IS £ n Pll/l 5 Otf% 1 Torr, H 2 0#E 1 0 0 %, 1 
3. 5 6 MHz, 1.0 0WOH, 07 , 7X7jfil$|f ft 

{5JiS^r B l^ 5-30 »©wc*fc$-iK #iiscr 7 x 
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*©^> 2 5 0 *C i 4 0 0 *C T«& 5 #H0*£EE7--Ji' ( 1 
Torr.'H, O^El 0 0 %) £*Tofc, ZOfk&TZ&WLLiz 





©. jRtts 




5 0 TC , N 2 


mm*.* 


3 0 # © 7 ~ - 








R*tt 






(nm) 


X y ^ y ^ 
IK 

( nm/mi n) 


{%) 


liSOG 






120 


23.1 






5 


23.3 


140 


4.2 


Repeat 




10 


46.7 


170 


12.9 


Process 




15 


70 


210 


25.3 




■ 


30 


140 


550 


17.9 



\ 

7*7 X-?M®£ U i&&g©#- (Ml) 1300&± 51.4 



Repeat Process T & IMS *l ^ &f Tel # $i < & 

?g>'i^y^-F S < S 9 W%tm±: l> T ^ 6 e 
*ffi«»l*lB*< 5 #©RTtt. liSOG £!5ji^;i/©x y 

TXyf £fciR»¥»x 5 8 4 0 0 

t07^-^?4. 2%^ ISSOG ({HLs 4 5 0 TC 
7~-'K 3 0#) CJt-i 1 / 5JBiTC«^T^«. 

12 6Ks 12 5 ©Jtffii 7 7 Xvjagi: © Repeat 
Process '?ifcl|0iI?S§^t. J£R&#&, ± 
ie^©me«a«trHl 5 $T'jM L/c & © >IbJ L>T & Sc I © 

Ran 2 4c*$*i«ckd izmmit u x y f-'^^aa4>s 
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*HltWCtts H 2 Or^Tfil^ft* 1 5 0 TC. 1 To 
rr, H 2 0#JE 10 0%, 13. 56 MHz, 1 0 OWiLf; 
#=®E#t*s 0. 1 Torr~ 1 5 Torr ©18! © fi S £ E2j £ 

t7'y X7jji$jn Repeat Process* It ^ 

:t^fHi\ *©*§£. ***«-ca\ h 2 or^w 

^lE^Jtil OTorriSStf, 1 0 Torr T' *> P $ 0 Sfr A 
& h £ © HJi b T ft 5 . 
££H 2 Or^vJJlC^^Ts H 2 O^E^l 0 0% 
N 2 ft * ^ tt H e . A r W 0 # + 

N 2 £H 2 O H-X t RlfCfli O «s icr^'vl! 

3*1* 3 £*<-]fitte:%;L &*u R e p e a 
t P r o c e s s © ck ^ C 5I< R * *t« L r 7 X v £.3 £ 

1 (S i ON) d £ 4>13E£** d £*<Jt*TS *. 

:.Oi-5«; SiONICtKiC,);'!, N*tHl-^' 
■J a ^SHfcitKit^T. if *ttc«nfcRKc ** z t frvj 
& £ « * . 
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£fc. H 2 0 7 , 7X7jfiIC^^TR F (KJSfe > ISilfcS 
£13. 56MB2il/fc^ Hi 0 7*7X72)1411^^ 

13. 5 6 MHz, lOOW0r 7 X7|# 
^I^fc, ^IMORepea t P t 6 c e s s ©*ft 
IS* 15»iU 13. 56 MHz, 1 0 0 W 
0H 2 0 7'7X7ftli 13. 56MHz. 3.0 0 W0H« 0 

3. 5 6MHz, 1 0 0 W0H 2 0 XvjSi^fr-p 

btltz, ZftlZttLX, 1 3. 5 6MHz, 3 0 0 W©H 2 0 
rsXv&g^ff vitmi*. 2 5 0 ti 4 0 0 tO7i-^ 

H 2 Orn'Tli^iHv 1 5 Ot, 1 OTorr, 
H 2 0#E 1 0 0 %, 13. 56 MHz, 3 0 0 WC&J&L. 

LTRepeat P r o c e s s^ffofcil, ±ffi$© 
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(H8 ©HJ&jfl]) 

ftc. *f£$££^TfcU 0 2 7 C*1*jn < ¥i£S© 

R Ftt«*WMt**»Sl**ffi^Tt)J:^. + . 5 1 tt 

T' & § c $t i2 8CitSllOift^^7n-liD 
7*7X?«Wfflt««IR8I$ffl^TU^. 12 8 # N 6 
ltt#X*ASMH t O. Nz f ) , 62 «*'^IAP (T 
EOS, N 2 |), 63ttiiS|i, 64 6 5 

So 

©J$£j8K£-j£K8''3±-e#ttEMT?& S, m 2 8 i: 
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&E. «U M 2 9 E^t £ 7 n - K d 

y **7 1 **R 2i7^-^M 

m v *&3l) 7 3 *JB^x vWL^<on 
R£^#Lfc*i^£E-M«©#ffl&&ffE;&Rtffi& 

/x - ft T 7 - - £ d «fc 3 E L T *> £ ^ . 12 9 $ > 

6«y~hs 7 7tt»sm-e&*. 

&E N #569!K:*^Ttt. ±i2«R#fc*IS3i* * 

117*7X7 C V DgR£Jfl^TiSJSJft*2J tfcM®L%j3* 

TfToT4>«fc<s 3 0*i£0i§ ITS 1 3 . 5 6 

MHz©R FlS$ffit\ ffiJBJftmA^LTtt 1 MHzBlTOfi 

J3iftM£JB^*u*cfc ^* if Mfo%Jitfcm Sf^iofg^ 
0EPJni2r££ ITttM^ftCK, I30B IZvkt* r> E. H 
-©MIIElll'fEEpjjii'f **i£<!r . H3 0 A c^f «fc d E . 
MHOl* * 2 -3 0SiCS!l* EPBfEEPflD?* * J§&#& * o & 
fc. 12 9 EH 2 8 B E ^ "t *" y 0 XCD-mZmtc 
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St M © IS H 
1. TE©I@£#tr> ft) 3 vMitm<D%i&J;m. 

fy J -^l^^IK y a ■* V y*§&fi£#; 

©suR*««$-fr*ig£s •€•©&> 

r h?^^'>^arH'>D4t^ ^ h ^ ^ y n 

5 h 7 •> a * •»> y N yr-fe h * y y * - y + y -/ h * y y 7 

y N ^+t^;i/v/"i/ti + t^ Rtfz^i^Iiit^fe^ 
&«S#j^6gtfftfc^« < £ 1 «T&<5»3£©IBffig l 

*e«©#J£. 

•Stt^©i5HH l £E«©3rfc. 

5. «E»fc«l»KW«*R*<2 0~6 0M%©«ffl« 
©ff«S*#&lt*©*H*i 4 £E»©££. 

WM*#fc"»*©*HSUaE«©2ffc. 

7 . fiEI84S£><^xttKfTdtt3R©Effl£ 1 ^IB®©^ 
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9. ifffi«8[IS*- 5 0 -CBl± 4 5 0 •CJKTOfflKl!^ 

?tt*©igfflfg i mmo-xm. 

1 0. H3sB*r88Sl&£l?i£ 2 5 0 t#± 8 5 0 t&T© 

&j£©^MStMt ^fMoiSfflSg i 3iffiit©;£& c 
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